Abstract This paper reports on time-series analysis of 156 pulsating red giants (21 SRa, 52 SRb, 33 SR, 50 Lb) in the AAVSO observing program for which there are no more than 150-250 observations in total. Some results were obtained for 68 of these stars: 17 SRa, 14 SRb, 20 SR, and 17 Lb. These results generally include only an average period and amplitude. Many, if not most of the stars are undoubtedly more complex; pulsating red giants are known to have wandering periods, variable amplitudes, and often multiple periods including "long secondary periods" of unknown origin. These results (or lack thereof) raise the question of how the AAVSO should best manage the observation of these and other sparsely-observed pulsating red giants.
Introduction
Red giants are unstable to radial pulsation. As they expand and cool, the period and amplitude of pulsation increase. Pulsating red giants (PRGs) are classified as Mira if they have well-pronounced periodicity and visual amplitude greater than 2.5, as SRa if they have smaller amplitudes and persistent periodicity, as SRb if the periodicity is poorly expressed, and Lb if the variability is irregular. These classes are arbitrary; there is a spectrum of behavior from strictly periodic to completely irregular, and of amplitudes from millimagnitudes up to 10 magnitudes.
The AAVSO International Database contains observations of thousands of PRGs. Some are well-studied, especially the brighter Miras; see Templeton et al. (2005) for a study of the periods and period changes in 547 of them. There are many, however, which have not been studied, often because the number of observations is insufficient. A few years ago, my students and I undertook a study of some PRGs for which there were only a few hundred observations: SRa/SRb/SR stars (Percy and Tan 2013, Percy and Kojar 2013) and Lb stars (Percy and Long 2010, Percy and Terziev 2011) .
The present paper describes a study of several dozen more SR and Lb stars for which there were a total of 150-250 observations, and for which analysis might be possible. I thank Elizabeth Waagen, at AAVSO HQ, for compiling lists of these sparsely-observed SRa, SRb, SR, and Lb stars. Although the primary purpose of this study was to determine the basic variability parameters of as many of these stars as possible, an equally-important purpose was, more generally, to determine whether sparsely-observed PRGs can yield any meaningful results.
Data and Analysis
Observations were taken from the AAVSO International Database (Kafka 2018) . They ranged from all visual for some stars, to all Johnson V (photoelectric or CCD) for others. Periods were determined (or searched for) using the Fourier routine in the VSTAR software package (Benn 2013) . Some of the stars had been studied with the All-Sky Automated Survey (ASAS: Pojmanski 1997), and a period had been derived. In many cases, the ASAS light curve showed that the variability was complex, and occurred on two or more periods or time scales. This may be true for most of our stars.
Results
Tables 1-4 list results for the stars classified as SRa, SRb, SR, and Lb, respectively. Columns list: the star; the period in the VSX catalog (PVSX); the mean period and semi-amplitude obtained in the present study; and notes about the star. Visual amplitudes are denoted v; Johnson V amplitudes as V. The notes are as follows: 1: new period gives a better phase curve than PVSX; 2: new period and PVSX give equally good phase curves; 3: PVSX gives a poor phase curve; 4: neither new period or PVSX gives a good phase curve; *: see note in section 3.1. Figure 1 gives one example: of an SR star (EQ And) which shows a quite acceptable phase curve.
Many of the Lb stars in Table 4 were observed primarily in Johnson V, and produce acceptable results with only a few dozen observations.
The following are the number of stars analyzed, and the number and percent which produced results, and which appear in Tables 1-4 : SRa: 21, 17, 81%; SRb: 52, 14, 27%; SR: 33, 20, 61%; Lb: 50, 17, 34%.
Notes on Individual Stars
These notes on individual SRa, SRb, SR, and Lb stars are combined, and listed in order of constellation. Many of the 156 stars in the input list also have observations from other sources, such as ASAS, Hipparcos, DIRBE (Smith et al. 2002) , AFOEV etc. but, unless they helped in the analysis or interpretation of the AAVSO data, they are not discussed here.
KW Cep: the Fourier spectrum is complex; the dominant cycle lengths are about 150 days. UZ Cet: the ASAS period is 80.9 days, but the average cycle length is about 117 days. PVSX, the new period, and the ASAS period produce equally unsatisfactory phase curves, but PVSX is probably the best. RU CrB: the V observations show cycle lengths of about 60 days, but the early visual observations give a period of 436 days, which may possibly be a long secondary period.
VY Samus et al. 2017) classifies this star as possibly RV Tauri type, but we find no evidence for this.
BN Ser: there are several peaks of comparable height in the Fourier spectrum. There appears to be a long secondary period.
Discussion
In the AAVSO observing program, there are 155 PRGs which are designated as "legacy stars", and recommended for regular observation. Over the last decade, they have averaged about 375 observations per year (Pearce 2018) . These dense, sustained observations enable astronomers to follow their wandering periods, variable amplitudes, multiperiodicity, and long secondary periods (LSPs).
For the 156 stars in the present study, there are less than 250 observations in total. As a result, less than half the stars yield any meaningful result, that usually being only an estimate of the average period and amplitude. There are some stars which have only a few dozen V observations obtained on a single night (!). For others, sparse observations are spread over many decades. For others, the Fourier spectra showed many comparable peaks, with none of them prominent. Some PRGs are known to pulsate in both the fundamental and first-overtone modes. There may be some stars for which the derived period is actually an LSP, with the shorter pulsation period hidden in the noise. Some stars, especially the Lb stars, may be truly irregular.
A few of the Lb stars in Table 4 had only one or two cycles of V observations, so it was not possible to say whether they showed any strict periodicity. A few others had more V observations, but not enough to say whether they were multiperiodic or irregular. A few, such as OR Cep, RU Leo (Figure 2) , and Z LMi, showed good phase curves, and may be SR. Some of the stars in Tables 1-4 may, of course, have been misclassified as to variable star type because of limited observations.
Conclusions
Of the 156 stars that were examined, less than half yielded any useful information, that being an average period and amplitude. In many cases, that information was uncertain. It is noteworthy, however, that about a third of the Lb (irregular) variables showed some periodicity.
It is not clear that continued sparse observation of the stars in this study will yield better results. And there are many more PRGs in the AAVSO observing program with less than 150 observations in total, and which were therefore not included in the present study. AAVSO might wish to think seriously about how to manage these PRGs in its observing program. If it is decided that these stars should continue to be observed, then it might be best if observers "adopted" stars for a year or two (or three), to ensure that they were observed sufficiently regularly.
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